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FOREWORD

This document, Final Report. was prepared by the Physical Science
Laboratory (PSL) of New Mexico State University (NMSU). It is
submitted to the Electronic Systems Division (PPR), Air Force
System Command, USAF for the support of AFGL balloon telemetry
systems. The support consists of engineering, instrumentation,
system integration, and test support for updating and modifying
existing Air Force Geophysics Laboratory (AFGL) mobile and land-
based station telemetry facilities during computer-supported
balloon operations. This report was prepared under Contract
F19628-78-C-0070 and submitted in specific response to the Contract
Data Requirements List (CDRL) Line Item 103.
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1.0 INTRODUCTION 1

1.1 Contract Statement of Work

The AFGL Contract and its prcceeding documents outlined the need
. and solutions for technical support to AFGL in their high altitude

balloon activities. Specific technical support rcquested included:

. Modifications of an cxisting mobile telemetry van to
accept computer based PCM ground station.

° Design and fabricate special telemetry interface devices ;
and integrate them with standard PCM and computer cquipment :

for use in a Mobile Van.

° Update (hardwarc and softwarc) AFGL's balloon reception
base station at lolloman AFB, Building 85C for completion |
with the updated mobilc telemetry van.

] Operate the AFGL facilities to support computer/PCM
dependant b:iioon flights. '

The above work included specific technical and operational objectives,
The mobile telemetry facility (van) was to contain a computer
based telemetry station using a DEC PDP-11/10 mintcomputer and
peripherals and standard IMR telemetry equipment. hkeception and
recording werc to include an analog recorder and various antennas,

receivers, strip chart recorders, etc. A special interface and

software was to be fabricated to permit the received telemetry
data to be routed in to the computer for real-time acquisition,

&
processing, recording, and display.

The primary base station located in Building 850, HAFB also required
update so it would be compatible with the mobiic system.  Such

compatibility was to inciude both hardware, data media, and softwarc.

The final technical requirement wuas to provide operational support

to AFGL for all pre-launch and in fiight balloon operations requiring

computer/telemetry svstems support.  This included both the basce




station and mobile van. This operational support was to include
the development of special software support to the cognizant
scientist. Such software development was to be basced on specific

algorithms provided by the using scientist.

In order to adequately proposc the level of effort that may be

required, the RFP included man-power estimates., ‘These cestimates

were:
] Principal Investigator 1/2 Man-year
o Llectronic kngincer 1/2 Man-year
o Technician 1 Man-year
. Analyst 2 Man-year

The above were the basis for the subsequent PSL proposal and

awarded contract labor.

Operattonal support was to be provided to not only HAFB, but to
various remote sites. Also included were travel to technical
reviews at jocations such as AFGL., An estimate of such travel was
sct forth in the REFP to be:

. Watertown, Souvth Dakota - Two (2), two (2) week ficeld
expeditions, cach with two (2) pecople.

. AFGL, Hanscom AFB - Four (4), onc (1) person trip for
technical and administration coordination.

() Patrick AI'B, Florida - One (1), two (2) week ficld
eapedition for one (L) person.

[ ] Holloman AFR, New Mexico - Local transportation to total

approximately 10,000 miles.

The above general and specific balloon support requirements were

used in the preparation of the PSL proposal and subscequent contract
performwance.  Minor variations in the estimates did occur during

the contract performance. ALl preformance activities were coordinated

with the AFGL Contract Manager,

J
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1.2 Contract Administrative Summary

The AFSC contract F19628-78-C-0070 was issued by the Department of
the Air Force, Headquarters Electronic Systems Division (AFSC),
Hanscom Air Force Base (AFB), Massachusetts. The contract was
awarded to the Physical Science Laboratory (PSL) of New Mexico
State University (NMSU) on 1 January 1978 and was based on the PSL
Proposal (78-AF-39) for support of AFGL Telemetry System(s). The
PSL proposal, submitted in November 1977, was prepared in response
to the USAF Request for Proposals (RFP) F19628-77-R-0356. The RFP
(F19628-77-R-0356) was issued 19 October 1977 with all responses
due on 11 November 1977,

The awarded contract contained a priority rating of DO-A7 with
ONRRR, Tucson, AZ, appointed as the Adminstrative Contracting
Officer. The sponsor of the work to be accomplished was the Air
Force Geophysics Laboratory (AFGL), Air Force Svstems Command. The

principal invetigator for PSL was J. Craig Erickson who provided

direct supervision for all contract related activities. The

government 's Laboratory Contract Manager was Mr. Arthur A. Giannetti
; with his alternate being Mr. Alan R. Griffin. Both government

management personnel were located at AFGL (LCC), Hanscom, AFB.

At the award of the contract, it outlined a 24 month schedule, with
the work completion date established to be 1 January 1980. A three
month phase to prepare the final documentation placed the expiration ,
date at 31 March 1980. An amendment (P00002) changed the work Q
completion date from that originally established to 13 April 1980 ‘

and the contract expiration from 31 March to 13 July 1980. This

represented an extension of 105 days. The contract schedule was

further extended by 60 days by contract modification P00003; work

completion on 14 June with contract expiration on 14 September

1980. At the request of PSL, the schedule was once again re- ‘
adjusted for work completion 30 July 1980 and expiration on 30

September 1980,




|

{

The awarded contract was cost reilmbursement type with incremented

funding during the period of performance.

The vontract was modified four times during its existance. These

modifications were:

° AQUOOL 1ssued 1 September 1978 - Changed Adminlstrative

Contracting Otlilcer,

. POO00L issued 1 October 1978
POOQ02 issued 1 October 1979
extended contract expiration

° AO0QO02 issued 9 January 1980

Ofticer information.

- Incremental funding.
- Incremental {funding;
date date 105 days.

to revise Contracting

The modifications AVOOOL and AO0002 were issued by the Administrative
Contracting Officcer and Modification P0O0001 and P00002 were issued

by Hanscom, AFB.
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2.0 CONTRACT FINANCIAL SUMMARY

The AFGL contract outlined a two vear technical sunport activity

and a corresponding cost estimate. The awarded ceiling value of

the contract was $165,169. On its initial award (1 January 1978)

it was funded $73,250. The contract modification PO0O00L, (November
1978) increased the fundcd amount by $47,000 to a total of $120,250,
In November 1979, the contract was modificd (P0O0002) with an
increase in funding of $44,919. The ftund increment [ullv funded

the contract to its ceiling of $165,109.

The original cost cstimates submitted by PSL o with the technical

proposal were composed of the followlng catagorics:

Labor: 8,300 mun-hours; $146,990
Travel: 15,704
i Supplies, Communications, ctc. 2,475 '
_—— 3
Total Cost [Lstimate S105,109

The cost estimates were distributed over the 27 months succeoding

the contract award. Specific analysis of the estimated costs
versus the actual expenditures arc prescnted in detail in the o
following paragraphs. J

Table 1 presents the planned expenditure of manhours and total

funding. It notes that the program was cxtended four months

20

without additional funding. Table 1T presents the total actual
and planned manhours expended through July 1980, 1t shows that
111% of the planned manhours was expended. However, Table 111
which shows the total actual and planncd funding cxpenditure,
notcs that 97.3% of the funds were usced.  Figures 1 and 2 present
the manhours and funding expenditure praphically. TFigure 3 shows
detailed manhour expenditure by the type of employece.  These data

shows that the program was conducted within the doltar budget even

though the manhour budgct was cxcecoded.




3.0 TECHNICAL SUPPORT

5.1 General

The PSL activities on the AFGL contract encompassced two primar
areas:  sys.em update and operations.  The base stuation at lioiloman
AFB {(Building 850) as well as the mobile tacility were the tovud

point for ail PSL support.

Uthe activities at Building 850 were a continuation of similar

cttorts performed by PSL prior to the award of the subject contract.
The base station had been in existance for many ycars and represcnted
a very powertful telemetry station which included PCM, PAM, and

FM/EM capabiiitics. An antenna system permitted manual pointing

of a wideband and a narrow band receiving antenna and standard
telemetry RE receivers.  Depending on the operational requirements,
data could be displayed on analog strip chart recorders, analoyg

meters, analog recorders, cte.  The station was manual and its

capabilitics were timited to theose features inherent in the telemetry

devices.

Prior to the award of this contract, AFGL made a conscious decision
to utilize current technology to better support balloon ground

data syatem requirements.  The general approach was to utilize a
Divital Equipment Corp. (DEC) PDP-11/40 Computer svstem and accom-
plish the desired capability via a computer bascd tolemetry system,
By all indicoctons, the PCM tedemetry form of data transmission

was to becowme the predominate method awaiting bulloon payload
designers,  This, then, was the form around which the new capability

wis to be established.

The PDP-11/740 and its peripherals were installed and placed opera-
tional .ithin the telemetry room of Building 850, A special
purposc telemetry interface and a time code recceiver/generator had
been provided and were installed. A basic system capability had

been established prior to the award of this contractual effort.




The preliminary results of such a system were good c¢nough to

establish a similar, but more limited capability for mobile remote
field locations. This was a part of the technical accomplishments

during this contract period.

The general operational philosophy was to {irst establish a pood
technical capability and then make it available to the various
AFGL customers. General software had been developed, but it was
expected that special recal-time software would be needed for ecach
unique application. Our role was to insurc that the base station
was in operational status, the proper application software was
developed and to continue to improve the base station capabilities

through systematic updates.

The mobile van was the area which was considered to be the first
technical objective. A DEC PDP-11/10 was availablce from other
areas within AFGL so it was made available to be used in the
mobile van. This resulted in the two systems (Mobile and Base)
being very similar except the more limited computational cap-
abilities of the PDP-11/10. As a result, the hardware and soft-

ware assets were interchangeabic between the two systems,

The configuration of the telemetry systems continued to evolve
throughout the contract period. Improvements were made, both
hardware and software, to better respond to the operational and
user requirements. Many of the cquipment improvements were accom-
plished by AFGL through the acquisition of new telemetry, recording
and digital peripheral devices. These were installed in a manner
to fully access their many features and capabilites. Some of the

improvements provided by PSL included:

° A telemetry intertace for the mobile system.
A time code reader/generator for the mobile system.
A telemetry interface for the basce station system for
dual data strecams.

. Patchpanels for the mobile system.

~1

¥




] Integration and testing of the systems components for
the mobilic systom.
° Integration and testing of the basc station system

components.,

At the present time the resulting computer alded telemetry systen
is capable of supporting most forms of balloon borne data cncoding
and transmitting techniques. Through actual use, it has identified

arcas to be considered for futurce improvements. Section 3.2.1

presents a Jdetailed discussion of the actual basce station configuration

as 1t currently cxists.,

Although not uscd as cxtensively, the mobile facility has proven
its value 1n remote launch operations. The configuration of the

various telemetry systems is presented in Section 3.2.2.

The softwarc aspects of this contract performance and, indeed in

the operations of the two telemetry system, was the most significant
accomplishment. Special softwarc was developed as the baseline
package which could be utilized as the "foundation" for all special
applications. There were many specific operations for which PSL
developed the "special” application routines. These usually con-
sisted of algorithms to process sclected data and then it's

display. Scction 3.2.3 of this document addresses these various

software accomplishments.

As a general summary (Scction 4.0), from our perspective, the
development plan outlined for upgrading the balloon ground support
data facilitices at HAFB has been very successfui. It has provided
data in new forms with greater update rates than has ever been

experienced in the past.

The analog display and recording capabilities have not been down-

graded, and arc availablic to be used. In fact, the user require-

ments have not been o total computer aided display, but a combination

of the two. The morce complex processed data is handled by the
computer where straight paramceter display utilize the analog

features of the system.




As is the case for any statc-of-the-art system, there arce always
improvements which can be identified and the AFGL, HAFB system is
no exception. The capabilitics of the system can now logically
occur to keep pace with the ever increasing sophistication of
balloon bourne instrumentation. The on-board rcecording techniques
are becoming obsolete in the more advanced balloon payload systems.
Recording capabilities are becoming increcasingly more important to
"capture” the data. Post flight data quick-look phases usually
involve computer added processing as the raw data becomes complex
in its representations.

More complex uplink command systems arc a feature that would be
highly desirable for the types of balloon bourne control systems.
Such systems have very complicated sequences composed of many
different command formats. Even uplink of computer programs to
"on-board" computers are becoming more common. These suggested
improvements and others are discussed in Section 5.0.

3.2 Work Accomplishments

The technical accomplishments by PSL during this contract period
are discussed in this section. For convience, the information is
subdivided into the following areas:

Base Station Facilities
Mobile Facilities
Software

Travel/Field Lxpeditions

3.2.1 Base Facilities

The primary ground data support f{or balloon operatiors occur at

the AFGL facilities located in Building 850, Holloman Air Force

Base (HAFB), New Mexico. The facilities arc further subdivided

into functional operational arcas such as a control center, wecather,
and among others, a tclemetry room. Most of the PSIL activities
under this contract occurrcd on the stem located in the tele-
metry room.

R S—



The telemetry systoem located in the telemetry room is an integrated
complex of computer, PCM, PAM, FM/EM and analog devices.  The
computer-based capabilities extend oniy to the PCM devices. A

picture of this facility is shown in Figure 4.

The purpose of the cexistance of the AFGL facilities at HAFB is to

support the various high altitude bualloon operations. Remote oft-

site operations arc also supported using a subsct of the primary
facility capabitities. The normal balloon opcrations differ
greatly ftrom one user to another. The variances usually lie within
the range of accepted PCM data transmission and formats. The
support facility 1s configured to permit these variations and to

be able to accommodate al)l uscrs. Of coursc, many operations do
not require such ground support since they may have on-board

recording or have little need for recal-time display.

the computer based PCM capabilities are for thosc users who have a
nced for monitoring the on-board instrumentation performance
and/or resulting data so they may make in-flight changes. This ’
nced is satisfied by pre-programming the computer and various PUM

cquipment to cxtract, convert and display the critical data. In-

flight changes are usually accomplished via the uplink command

system (independent of computer control) and/or actual balloon

flight control.

An cxtension to the support for such rcal-time needs arce those for
the pre and post-test phases. Prior to the launch, carecful
interface testing occurs as well as on-board-instrumentation
operational cvaluations. These pre-flight tests are supported
with the telemetry system using the normal "rcal-time'" programs

and/or special pre-test programs,

Following a fiight operation where the computer is involved, the
user often requires post-flight sclected data display for on-site
flight success cvaluation. Additionally, the user may recquire the
conversion of in-{light data from onc media to another. This
usually facilitates the more indepth analysis at their respective
facitities. These post-(light transcriptions are a standard part
of the capabilitics of the station.

i0




The telemetry system consists of many inter-related units, where

the total is capable of:

Reception of RF signals
PCM Decomutation
FM/FM data conversion

Analog data recording and display

Computer system

The above arcas are integrated together to permit rapid reconfigu-
ration from onc type to another. Functionally, they are configured
as shown in Figure 5. The displays are uscd by the various

balloon flight control personnel as well as the project scientist/
engineer to effect changes to better shape the succeeding flight
profile and on-board payload activitices, In all cases such controt

1s effected through the uplink commuand system.

The receiving subsystem 1s functionally shown in Figure 0.
Information is reccived by two RIF antennas: a high gain and a low
gain antenna. The received signals are routed to the recceivers
through multicoupler using pre-amplifiers to overcome the cabfe
iosses and low signal levels. Two receivers are used to discern
the signals from cach antenna. The antennas themscelves are co-
located on a single mount manually controlled from the telemetry
room. The manual steering 1s optimized by monitoring the received

stgnal level,

The command uplink antenna i1s mounted on a separate steerable
antenna. The antenna type and transmitted power levels result in

a normally fixed antenna orientation,

A tifth receiver is used to receive information for WSMK telemetry

facilities.

The PCM capabilitics of tne tclcemetry room are the feature most
utilized in balloon operations. A Functional diagram of the PUM
subsystem are shown in Figure 7. The subsystem provides fory dual

link reception and processing. The its involved are EMR devices

b
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with the formatting device being PPSL oprovided.

Two data streams can be received and presented to the computer for
recal-time processing. Using the capabilitics of the EMR units,
selected PCM information can be converted to analog form and
routed to the analog display devices without computer assistance.
Fach PCM unit 1s capable of beinyg "programmed” (by (ront puncl
access, computer and/or cards) to accomodate a wide range of PUM

formats, rates, ctc.

A special PSL Time Code Reader/Generator has been provided by PSL
to permit accurate time-tagging of the data sent to the computer.

Such time-tagging processes can utilize any standard IRIG source.

Because the PCM devices of the telemetry system arc the most

utilized, a4 cable configuration drawing is shown in Figure 8.

The computer subsystem configuration is shown in Figure 9. The CPU
is a DEC PDP-11/40 with scveral peripherals necessary for softwarce
development and recal-time control/display. Currently the PDP-
11/40 is implemented with 32K (K = 1,024) words (16 bits per

word}, and the extended instruction set. THe UNIBUS is used to

communicate with all peripheral devices.

Two disk drives are included in the computer configuration to
permit software development program cexecution. The second unit
cnables on-site media copying for generating backup copies of
data and disk resident programs. Currently, one or both of the

disks arce rclocated to the mobile van when it is used.

A Pico tapce system is used to record digital data from the computer.
This recording device is the primary media for exchange of data,
programs ctc. with other facilities. A sccond tape system of the
same type is uscd in the mobile van which often requires the use

of the base facility tapce unit as a backup.

CRT and serial linc printer terminals are used for program deveclop-

ment, computer program control and as display devices. One printer

12
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and one CRT is located in the Operations Control Center, and onc
printer and CRT in the Telemetry Room. ALl real-tiac computer
display cutput is routed to onc or morc of these desices. Standard
balloon flight characteristics such as; altitude, temperature,
pressure, etc. are routed to the operation center display. Payload
instrumentation information is routed to the CRT and printer in

the Telemetry Room.

Analog display and recording devices are available for the presen-
tation and display of sclected tememetry data. These devices
include analog recorder(s) used to record the centire data stream
received at the station along with timing. Analog displays include
meters and strip chart recorders. All inputs (and outputs where

applicable) are accessed at system patchpanels,

A set of rack layout drawings for the telemetry room are included

with this report for completeness. The drawings included are:

Figure Rack Drawing

10 Computer

11 PCM Subsystem

12 Telemetry/Receiving
13 Analog Lqguipment

The above 1s a brief description of the existing base station
configuration. The operational environment is dynamic and as a
result the configuration may routincly change. System components
are often removed to support the requirements of the mobile van
and other fietd expeditions, as well as additional cquipment
augmenting the existing base station configuration, TL.o<e changes
are often accomodated through the many patchpancls throughout the

system.




5.2.2 Mobile Telemetry Facility

A second major endecavor under this contract was the establishment
of a more limited tedlemetry system in g mobile van. This mobile
capabitity cnabled computer assisted telemetry support to those
requiring such capabitities in a remote tield launch environment.
The mobile tacriity was configured from existing AFGE assests and
has subsequently been usced on sceveral ficld operations. A plcture

of the mobile facility its presented in Figure 14.

The svstem tocated within the van is confipgured for PCM telemetry
diata reception, processing and display, A DEC PbP-11/10 Computer
with peripherats makeup the computcer subsystem., Standard EMR PCM
telemetry devices provide for the telemetry conditioning., Strip
charts and portable analop tape recorder(s) arce used for data
display and prescrvation.  The overall configuration is similar to

the base station but is not as extensive In its capabilities,

Fhe computer system is a PDP-11/10 with 8K (K = 1,024) words of
memory . No computer enhancements are included in the processor. A
diskh intcerface is embedded in the processor to permit computer
access to BRK-05 disk{s).  Because of limited van usage, the disk(s)
used in the basce station are used in the van for ficld operations.
Provi<ions have been made for both disk drives cven though only

one would be adequate for most operations,

A more pimited serval Line pranter is included 1n the van to

i permit computer program control and computer data display.  One
digrtal magnetre tape drive and interface are also included in the
computer sutte tor data lopgpging and program cxchange media.  The

computer confipguration s presented in bigure 15,

ihe POM telemetry subsyvstem has o sanple bink capability.,  Input
tntormation 1 recerved by the antennas and recervers.  PCM sub-
system output as divected to the computer and/or the anajog dis-

play devices.

i.-.-------.---'-.-.-lllllllIIIIIIlI-III.----n---Illll.n-n-ru
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The computer input of PCM data is similar to that mcethod used in

the base station. A PSL Time Code Reader/Generator 1s also included

to accomplish the necessary time tagging. A functional diagram of
the PCM subsystem is shown in Figure 16.

The analog recording and display capabilitiecs arce similar to that
of the base station. All inputs (and outputs where applicable)
are terminated at patchpanels to permit casy access. The recording

devices are those utilized in the base station.

The van is a 32-foot semi-trailer which was constructed to housc
electronic equipment. As a part of the refurbishment process, PSL

overhauled the dual air-conditioning system to increase their

reliability. The power distributation was also updated to minimize
power transients from adversely affecting the electronic equipment.
The interior was also reconditioned as was the exterior. Rack
layout drawings for the mobile van arc included as Figure 17 for

the computer racks and Figure 18 for the telemetry racks.
3.2.3 Software

The key to fully utilizing the new system capabilities lic within
the software. This has been a continuing activity throughout this
contract period. Programs have been developed for new users and
new user requircments as well as a continuing improvement in the
baseline routines. All aspects of such programming have been
provided including the real-time, pre-test, post-test and data

transcription programs.

Until recently, thc softwarc development was accomplished under !
the standard DEC Operating System (0S) entitled RT-11. This 0S8 ﬁ
(RT-11) is very limited In its capability and therefore increases
the complexities of the needed programs and reduces their through-

put capabilities. Recently the base station computer system has

been updated with necessary hardware features to permit utilization
of DEC's RSX-11M Operating System. The later operational requirements
necessitated the use of RSX-11M to b able to utilize the multi-

uscr (or multi-program) fecatures.




As a general philosophy, the softwarce development was accomplished
using FORTRAN, and, where timing was critical, the MARCRO-11
assembler, 1In most cases the softwarc developed for the PLP-11/40
will not operatc on the PDP-11/10 because of the limited hardware
features available on the PDP-11/10. Almost all of the software
cxecuted on the PDP-11/10 was developed using the more capable
POP-11/40 computer system. The most recent softwarce developments
were accomplished on the PSL PDP-11/45 computer system since it
has a broader developmental capability. All programs arc trans-

portable between these subject computers.

The primary computer programs developed for the AFGL computers
include Earl Goods project and BAMM. Both of these projects have
had scveral versions developed as the requirements changed from
onc mission to another. Various routines of these programs have }
been uscd to provide more limited computer data display for other '*

missions conducted at HATB.

Details of these programs are on {iie at the HAFB and are not
repeated here. Various archive copies have been made to minimize

inadvertant unrecoverable losses.

In addition to the software developed for usc on the PDP-11/40 and
PDP-11/10 systems, srecific requirements have also resulted in a
series of programs developed for the PDP-11/45. The latter
programs were to accomplish rapid responses on the transcription

of pre-recorded PCM telemetry data. Such data was extracted from
analog recordings and was converted to digital form. These pro-
grams were developed for both Larl Good's data as well as a special
BAMM mission. Once thesc programs were developed, turn-around
times of 24 hours were ecasily accomplished. These programs are on :
file at PSL for futurc utitization.

3.2.4 IJiL‘*l_Sl_ Support |

A part of the performance of this contract was to provide support

to AFGL in HAFB missions as well as vemote ficld missions. Scveral

such Field cxpeditions were supported using the mobile telemetry
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van. In general, several Earl Good missions and BAMM were supported.

These expeditions were physically located in Arizona, South Dakota
and Florida. In all cases the performance of such capabilitics

were considered successful.

In some expeditions, especially the Florida mission, they were
supported using PSL and other project cquipment. A routince process
such as this enables maximum utilization of government cquipment

on a not-to-interfere-basis. In some cases complete telemetry

vans were borrowed and in other missions vary levels of telemetry

systems were borrowed.

These various field expeditions have been described in previous

reports, so the details are not repecatced here.




1.0 SUMMARY

The accomplishments under this contract have been many; perhaps
the most important onc being the establishment of a routine com-
puter aided ground system support. The original objective was to
establish a system/configuration to permit this user freedom in
helping to fulfitl his rescarch needs. At the conclusion of this

contract such a capability exists.

Improvements have been set forth to continue this technology
advancement at HAFB. Todays balloon borne instrumentation systems
have been rapidly advancing as have the flight duration and pay-
toad complexities. The use of mircoprocessors, multi-data stream,
multi-frequencys, and high data rates are characteristics of these
new imporovements.  The ground station must keep pace with these
advances so as not to obsolete itself on the threshold of success.

Complex misslons are now easily accomodated.




5.0 RECOMMENDATIONS

Recommendations are always casy to identify in dyvnamic and broadly
utilized systems such as the Building 850 and mobilce system. A

well prepared improvement pluan must consider the overall objectives
as well as organizational limitations that may be imposcd. s a
result of our participation with AFGL, there are some recommendations

which we feel should be considered and arce in concert with what we

understund the ultimate objectives to be.

These rvecommendations are a compilation of specific items and
general thoughts. The lists, presented below, are ranked in g

general priority:

. A limited inventory of UNIBUS cables and other computer
cabling is required to repair intermittent and marginal
areas in the PDP-11/40 system.

) RSX-11IM is a highly rccommended improvement. This will
require the following:

- Full memory imp.ementation of 128K wards. If
four 32K word/memory boards were acquired, the
exlsting memory could be used as a spare to
optimize the mean-time to repair.

- Licensed RSX-1IM 0S8

. To increase the exccution speed, the Floating Point Pro-
cessor (IPP) is rccommended for the POP-11/40. With
the FPP, the TORTRAN [V-PLUS Compiler should be acquired
to utilize the FPP feature.

° Replace the existing digital mangetic tape svstem with
units such as those provided by Kennedv, Inc. A two
drive conticuration would be best in order to provide
backup and dual drive featurces.  The existing drives
have become obsolete and are most difficult to keep in

good reparr and are very timited in computer utilication.

The replaced units could be used in the mobile van.




° Spare printed circuit boards tor the PSL devices would
facilitate rapid repair - an c¢ssential when committed to
operational support.

o A sparc EMR 2703 Butfered Data Channel PC board to
facilitate rapid repair. The reliability of the 2763 is
such that a back-up is very important.

o A color pgraphics display device for the basce station to
morce effectively display operational data.

. A higher speed printer to cenable hardcopy output to be

accomplished in a much more expedient manner.

The mobile van utilication has been some what limited of past.
Should the demands on such a capability incrcase, considerations

should be given to the following:

Replace the PDP-11/10 with a more capable computer
. Replace the obsoleted data formatter with the newer

versions such as in the base station.

Acquire at fcast onc, preferably two disk drives.,

Adegquate spares for the PSL devices and EMR 2763

interf{ace.

In addition to the above specific recommerdations, there are some
general arcas which are felt to be logical and necessary advance-

L

ments tn the system capabilities:

* Implement a computer based uplink command system

e Establish a CAMAC basc as a part or separate from the
command system to more casily adapt to the various uscr
input/output requirements.

° Incorporate CAMAC Touchpanci(s) for operation display

and control.

The gencral philosopay of providing individual support to the

various uscrs is once of the best ways to make available the full
capabilities. Its primary effect is on the software development;
tailoring cxisting software to the new needs and augmenting them

with specific mission unique algorithms,

20
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As the system evolves,

in assisting with the routing mission planning and reporting.
With the establishment of a thorough data basce, many statistical

and trend effects reporting can be easily accomodated.

1t can also be sctup to be of greater valuce
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